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RX610 Group

1. Overview

1.1.2 Outline of Specifications

Table 1.1 lists the specifications of the RX610 Group in outline.

Table 1.1  Outline of Specifications

Classification Module/Function Description

CPU CPU .

Maximum operating frequency: 100 MHz
32-bit RX CPU

Minimum instruction execution time: One instruction in one state (in one system clock
cycle)

Address space: 4-Gbyte linear address
Register set of the CPU

General purpose: Sixteen 32-bit registers
Control: Nine 32-bit registers

Accumulator: One 64-bit register

Basic instructions: 73

Floating-point operation instructions: 8

DSP instructions: 9

Addressing modes: 10

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32 x 32 — 64 bits
On-chip divider: 32 / 32 — 32 bits

Barrel shifter: 32 bits

FPU « Single precision (32-bit) floating point
« Data types and floating-point exceptions conforming to the IEEE754 standard
Memory Flash o Flash capacity: 2 Mbytes (max.)

Three types of on-board programming modes

SCI boot mode, user program mode, and user boot mode

RAM RAM capacity: 128 Kbytes
Data flash Data flash capacity: 32 Kbytes
MCU operating modes Single-chip mode, on-chip ROM enabled extended mode, and on-chip ROM disabled

extended mode

Clock Clock generation circuit o
L]

One main clock oscillation circuit

Includes a PLL circuit and frequency divider, so the operating frequency is selectable
System clock, peripheral module clock, and external bus clock are independently
specifiable.

The CPU, DMAC, DTC, ROM, and RAM run in synchronization with the system
clock (ICLK): 8 to 100 MHz

Peripheral modules run in synchronization with the peripheral module

clock (PCLK): 8 to 50 MHz

Devices connected to the external bus run in synchronization with the external bus
clock (BCLK): 8 to 25 MHz

Power down Power-down function o

Module stop function
Four power-down modes
Sleep mode, all-module clock stop mode, software standby mode, and deep software

standby mode
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RX610 Group 1. Overview

R 5 F 5 10 8 V N FP

L Indicates the package.
FP: LQFP
BG: LFBGA

Indicates the characteristic code.
N: Regular specifications
D: Wide-range specifications

Indicates the number of pins.
V: 144 pins
W: 176 pins

Indicates the ROM capacity, RAM capacity,
and data flash capacity.

8: 2 Mbytes/128 Kbytes/32 Kbytes

7: 1.5 Mbytes/128 Kbytes/32 Kbytes

6: 1 Mbyte/128 Kbytes/32 Kbytes
4: 768 Kbytes/128 Kbytes/32 Kbytes

Indicates the RX610 Group.

Indicates the RX600 Series.

Indicates the type of memory.
F: Flash memory version

Indicates a Renesas MCU.

Indicates a Renesas semiconductor product.

Figure 1.1  How to Read the Product Part No.
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RX610 Group

1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram of the RX610 Group.

ICU

DTC

DMAC '

*

Data flash

WDT

CRC

SCI x 7 channels

TPU x 6 channels (unit 0)

TPU x 6 channels (unit 1)

Port 0

Port 1

Port 2

Port 3

Port 4

PPG (unit 0)

PPG (unit 1)

TMR x 2 channels (unit 0)

>

TMR x 2 channels (unit 1)

CMT x 2 channels (unit 0)

Internal peripheral bus 2

CMT x 2 channels (unit 1)

RIIC x 2 channels

A/D converter x 4 channels (unit 0)

Port 5

Port 6

Port 7

Port 8

Port 9

Port A

Port B

Internal peripheral bus 1

A/D converter x 4 channels (unit 1)

|

A/D converter x 4 channels (unit 2)

A/D converter x 4 channels (unit 3)

D/A converter x 2 channels |
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Port E
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[Legend]
ICU: Interrupt control unit
DTC: Data transfer controller
DMAC: DMA controller
BSC: Bus controller

WDT: Watchdog timer

CRC: CRC (Cyclic Redundancy Check) calculator

NS
BSC External bus

SCl: Serial communications interfaces
TPU: 16-bit timer pulse unit
PPG: Programmable pulse generator
TMR: 8-bit timer
CMT: Compare match timer
RIIC: I2C bus interface

Note: * Ports F and H are not included in the 144-pin LQFP package.

Port G

HEEEEEEHEEEEEEEEEE

Port H

Figure 1.2  Block Diagram
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1. Overview

RX610 Group
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Pin Assignment (Assistance Diagram) of the 144-Pin LQFP

Figure 1.5
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RX610 Group 1. Overview
Pin No. | power Supply
176-Pin | Clock External Communi- On-Chip
LFBGA | System Control |1/O Port Interrupt Bus Timer cation Analog Emulator
M6 P37 PO15/
TIOCA2/
TIOCB2/
TCLKD-A
M7 P57 WAIT# TRDATA3
M8 P83
M9 P81 TRSYNC
M10 P51 WR1#/BC1#
M11 PH4
M12 PC7 A23/ TxD5
CS4#-D/
CS7#-D
M13 VSS
M14 PCO A16
M15 PB6 A14 PO30/
TIOCA11
N1 P25 POS5/ RxD1
TIOCA4/
TMCI1
N2 P24 PO4/
TIOCA4/
TIOCB4/
TMRI1
N3 P20 POO/ TxDO
TIOCA3/
TIOCB3/
TMRIO
N4 P16 IRQ6-B TCLKC-B RxD3/SDAO
N5 P12 IRQ2-B RxD2
N6 P36 PO14/
TIOCA2
N7 P56 TRDATA2
N8 VSS
N9 P80
N10 P50 WRO#/WR#
N11 VSS
N12 P76 IRQ14-A
N13 PH2
N14 PC2 A18
N15 PC1 A17
P1 P23 PO3/
TIOCC3/
TIOCD3
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RX610 Group 1. Overview
Pin No. | Power Supply
144-Pin | Clock External Communi- On-Chip
LQFP System Control | I/O Port Interrupt Bus Timer cation Analog Emulator
32 P25 PO5/ RxD1
TIOCA4/
TMCI1
33 P24 PO4/
TIOCA4/
TIOCB4/
TMRI1
34 P23 PO3/
TIOCC3/
TIOCD3
35 P22 PO2/ SCKO
TIOCC3/
TMOO
36 P21 PO1/ RxDO
TIOCA3/
TMCIO
37 P20 POO/ TxDO
TIOCA3/
TIOCB3/
TMRIO
38 P17 IRQ7-B TCLKD-B TxD3/SCLO | ADTRG1#
39 PLLVCC
40 P16 IRQ6-B TCLKC-B RxD3/SDAO0
41 PLLVSS
42 P15 IRQ5-B TCLKB-B SCK3/SCLA1
43 P14 IRQ4-B TCLKA-B SDA1
44 P13 IRQ3-B TxD2 ADTRGO#
45 P12 IRQ2-B RxD2
46 P11 IRQ1-B SCK2
47 P10 IRQO-B
48 P37 PO15/
TIOCA2/
TIOCB2/
TCLKD-A
49 P36 PO14/
TIOCA2
50 P35 PO13/
TIOCA1/
TIOCB1/
TCLKC-A
51 P84
52 P57 WAIT# TRDATA3
53 P56 TRDATA2
54 P55 TRDATA1
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RX610 Group 2. CPU

2, CPU

The RX CPU has sixteen general-purpose registers, nine control registers, and one accumulator used for DSP
instructions.

General-purpose register
b31 b0

RO (SP)*

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

Control register
b31 b0

ISP (Interrupt stack pointer)
USP (User stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPSW  (Backup PSW)

FINTV  (Fast interrupt vector register)

I |
I |
I |
| BPC___ (Backup PC) |
I |
I |
I |

FPSW (Floating-point status word)

DSP instruction register
b63 b0
ACC (Accumulator)

Note: * The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP),
according to the value of the U bit in the PSW.

Figure 2.1  Register Set of the CPU
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RX610 Group 2. CPU

(8) Floating-Point Status Word (FPSW)
The floating-point status word (FPSW) indicates the results of floating-point operations.

When an exception handling enable bit (Ej) enables the exception handling (Ej = 1), the corresponding Cj flag indicates

the source of the exception within the exception handling routine. If the exception handling is masked (Ej = 0), check the
Fj flag at the end of a series of processing whether an exception is generated or not. The Fj flag is the accumulation type
flag(j =X, U, Z, O, or V).

(9) Accumulator (ACC)

The accumulator (ACC) is a 64-bit register used for DSP instructions. The accumulator is also used for the multiply and
multiply-and-accumulate instructions; EMUL, EMULU, FMUL, MUL, and RMPA, in which case the prior value in the
accumulator is modified by execution of the instruction.

Use the MVTACHI and MVTACLO instructions for writing to the accumulator. The MVTACHI and MVTACLO
instructions write data to the higher-order 32 bits (bits 63 to 32) and the lower-order 32 bits (bits 31 to 0), respectively.

Use the MVFACHI and MVFACMI instructions for reading data from the accumulator. The MVFACHI and MVFACMI
instructions read data from the higher-order 32 bits (bits 63 to 32) and the middle 32 bits (bits 47 to 16), respectively.

R01DS0097EJ0120 Rev.1.20 Page 29 of 84
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RX610 Group

3. Address Space

Single-chip mode*?

0000 0000h

On-chip RAM

0002 0000h

Reserved area*'

0008 0000h

Peripheral I/O registers

0010 0000h

On-chip ROM
(data flash)

0010 8000h

Reserved area*'

007F 8000h

FCU RAM area*’

007F AO0Oh

Reserved area*'

007F C0O00h

Peripheral I/O registers

007F C500h

Reserved area*'

007F FCOOh

Peripheral I/O registers

0080 0000h

Reserved area*'

00E8 0000h

On-chip ROM (program ROM)
(write only)

0100 0000h

((

Reserved area*'

)
((
)

FEFF E00Oh

FF00 0000h
FF7F C000h

FF80 0000h

FFE8 0000h

On-chip ROM
(FCU firmware)*®
(read only)

Reserved area*'

On-chip ROM (user boot)
(read only)

Reserved area*'

FFFF FFFFh

On-chip ROM (program ROM)
(read only)

0000 0000h

On-chip RAM
0002 0000h Reserved area*'
0008 0000h
Peripheral I/O registers
0010 0000h On-chip ROM
(data flash)
0010 8000h p
Reserved area*
007F 8000h FCU RAM area*’
007F AOOOh
Reserved area*'
007F C0O00h Peripheral 1/O registers
007F C500h
Reserved area*'
007F FCOOh Peripheral I/O registers
0080 0000h
Reserved area*'
00E8 0000 I 1, chip ROM (program ROM)
(write only)
0100 0000h
External address space
0800 0000h
Reserved area*'
FEFF E000h On-chip ROM
(FCU firmware)*®
(read only)
FF00 0000h Reserved area*'
FF7F C0O00h On-chip ROM (user boot)
(read only)
FF80 0000h
Reserved area*'
FFE8 0000h [ & chip ROM (program ROM)
(read only)
FFFF FFFFh

Notes: 1. A reserved area should not be accessed.
2. The address space in boot mode and user boot mode is the same as the address space in single-chip mode.

3. For details on the FCU, see section 26, ROM (Flash Memory for Code Storage) and section 27, Data Flash (Flash Memory for Data Storage)

in the User’'s manual: Hardware.

On-chip ROM enabled
extended mode

On-chip ROM disabled
extended mode

0000 0000h

On-chip RAM

0002 0000h

Reserved area*'

0008 0000h

Peripheral I/O registers

0010 0000h

Reserved area*'

0100 0000h

External address space

0800 0000h

((
)
((
)

Reserved area*'

FFO00 0000h

FFFF FFFFh

External address space

Figure 3.2

Memory Map of the R5F56107
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RX610 Group

4. 1/0 Registers

Number of

Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 7170h ICU Interrupt request destination setting register 112 ISELR112 8 8 2 ICLK
0008 7175h ICU Interrupt request destination setting register 117  ISELR117 8 8 2 ICLK
0008 7176h ICU Interrupt request destination setting register 118 ISELR118 8 8 2 ICLK
0008 717Ah ICU Interrupt request destination setting register 122 ISELR122 8 8 2 ICLK
0008 717Bh ICU Interrupt request destination setting register 123 ISELR123 8 8 2 ICLK
0008 717Ch ICU Interrupt request destination setting register 124  ISELR124 8 8 2 ICLK
0008 717Dh ICU Interrupt request destination setting register 125 ISELR125 8 8 2 ICLK
0008 717Fh ICU Interrupt request destination setting register 127 ISELR127 8 8 2 ICLK
0008 7180h ICU Interrupt request destination setting register 128  ISELR128 8 8 2 ICLK
0008 7185h ICU Interrupt request destination setting register 133 ISELR133 8 8 2 ICLK
0008 7186h ICU Interrupt request destination setting register 134  ISELR134 8 8 2 ICLK
0008 718Ah ICU Interrupt request destination setting register 138 ISELR138 8 8 2 ICLK
0008 718Bh ICU Interrupt request destination setting register 139  ISELR139 8 8 2 ICLK
0008 718Ch ICU Interrupt request destination setting register 140  ISELR140 8 8 2 ICLK
0008 718Dh ICU Interrupt request destination setting register 141 ISELR141 8 8 2 ICLK
0008 7191h ICU Interrupt request destination setting register 145  ISELR145 8 8 2 ICLK
0008 7192h ICU Interrupt request destination setting register 146 ISELR146 8 8 2 ICLK
0008 7197h ICU Interrupt request destination setting register 151 ISELR151 8 8 2 ICLK
0008 7198h ICU Interrupt request destination setting register 152 ISELR152 8 8 2 ICLK
0008 719Ch ICU Interrupt request destination setting register 156 ISELR156 8 8 2 ICLK
0008 719Dh ICU Interrupt request destination setting register 157  ISELR157 8 8 2 ICLK
0008 719Eh ICU Interrupt request destination setting register 158 ISELR158 8 8 2 ICLK
0008 719Fh ICU Interrupt request destination setting register 159  ISELR159 8 8 2 ICLK
0008 71A1h ICU Interrupt request destination setting register 161 ISELR161 8 8 2 ICLK
0008 71A2h ICU Interrupt request destination setting register 162 ISELR162 8 8 2 ICLK
0008 71A7h ICU Interrupt request destination setting register 167  ISELR167 8 8 2 ICLK
0008 71A8h ICU Interrupt request destination setting register 168 ISELR168 8 8 2 ICLK
0008 71AEh ICU Interrupt request destination setting register 174  ISELR174 8 8 2 ICLK
0008 71AFh ICU Interrupt request destination setting register 175 ISELR175 8 8 2 ICLK
0008 71B1h ICU Interrupt request destination setting register 177  ISELR177 8 8 2 ICLK
0008 71B2h ICU Interrupt request destination setting register 178 ISELR178 8 8 2 ICLK
0008 71B4h ICU Interrupt request destination setting register 180 ISELR180 8 8 2 ICLK
0008 71B5h ICU Interrupt request destination setting register 181 ISELR181 8 8 2 ICLK
0008 71B7h ICU Interrupt request destination setting register 183 ISELR183 8 8 2 ICLK
0008 71B8h ICU Interrupt request destination setting register 184  ISELR184 8 8 2 ICLK
0008 71C6h ICU Interrupt request destination setting register 198 ISELR198 8 8 2 ICLK
0008 71C7h ICU Interrupt request destination setting register 199  ISELR199 8 8 2 ICLK
0008 71C8h ICU Interrupt request destination setting register 200  ISELR200 8 8 2 ICLK
0008 71C9h ICU Interrupt request destination setting register 201 ISELR201 8 8 2 ICLK
0008 71D7h ICU Interrupt request destination setting register 215  ISELR215 8 8 2 ICLK
0008 71D8h ICU Interrupt request destination setting register 216 ISELR216 8 8 2 ICLK
0008 71DBh ICU Interrupt request destination setting register 219  ISELR219 8 8 2 ICLK
0008 71DCh ICU Interrupt request destination setting register 220 ISELR220 8 8 2 ICLK
0008 71DFh ICU Interrupt request destination setting register 223 ISELR223 8 8 2 ICLK
0008 71EOh ICU Interrupt request destination setting register 224  ISELR224 8 8 2 ICLK
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RX610 Group

4. 1/0 Registers

Number of
Module Register Number Access  Access
Address Abbreviation Register Name Abbreviation of Bits Size Cycles
0008 C329h ICU IRQ control register 9 IRQCR9 8 8 2to3PCLK ™7
0008 C32Ah ICU IRQ control register 10 IRQCR10 8 8 2to3PCLK 7
0008 C32Bh ICU IRQ control register 11 IRQCR11 8 8 2to 3PCLK ™
0008 C32Ch ICU IRQ control register 12 IRQCR12 8 8 2to3PCLK ™
0008 C32Dh ICU IRQ control register 13 IRQCR13 8 8 2to 3PCLK ™
0008 C32Eh ICU IRQ control register 14 IRQCR14 8 8 2to3PCLK ™
0008 C32Fh ICU IRQ control register 15 IRQCR15 8 8 2to 3PCLK ™
0008 C340h ICU Software standby release IRQ enable register SSIER 16 16 2to3PCLK ™7
0008 C350h ICU Non-maskable interrupt enable register NMIER 8 8 2to 3 PCLK 7
0008 C351h ICU NMI pin interrupt control register NMICR 8 8 2to 3PCLK ™
0008 C352h ICU Non-maskable interrupt status register NMISR 8 8 2to 3 PCLK 7
0008 C353h ICU Non-maskable interrupt clear register NMICLR 8 8 2to 3PCLK ™
007F C402h FLASH Flash mode register FMODR 8 8 2to3PCLK 7
007F C410h FLASH Flash access status register FASTAT 8 8 2to 3PCLK ™
007F C411h FLASH Flash access error interrupt enable register FAEINT 8 8 2to 3PCLK ™
007F C412h FLASH Flash ready interrupt enable register FRDYIE 8 8 2to 3 PCLK 7
007F C440h FLASH Data flash read enable register DFLRE 16 16 2to 3PCLK ™
007F C450h FLASH Data flash programming/erasure enable register =~ DFLWE 16 16 2to 3 PCLK 7
007F C454h FLASH FCU RAM enable register FCURAME 16 16 2to 3 PCLK 7
007F FFBOh FLASH Flash status register 0 FSTATRO 8 8 2to3PCLK ™7
007F FFB1h FLASH Flash status register 1 FSTATR1 8 8 2to3PCLK ™7
007F FFB2h FLASH Flash P/E mode entry register FENTRYR 16 16 2to 3 PCLK 7
007F FFB4h FLASH Flash protection register FPROTR 16 16 2to 3 PCLK 7
007F FFB6h FLASH Flash reset register FRESETR 16 16 2to 3 PCLK 7
007F FFBAh FLASH FCU command register FCMDR 16 16 2to3PCLK ™7
007F FFC8h FLASH FCU processing switching register FCPSR 16 16 2to 3PCLK ™
007F FFCAh FLASH Data flash blank check control register DFLBCCNT 16 16 2to 3PCLK ™
007F FFCCh FLASH Flash P/E status register FPESTAT 16 16 2to3PCLK
007F FFCEh FLASH Data flash blank check status register DFLBCSTAT 16 16 2to 3PCLK ™
007F FFE8h FLASH Peripheral clock notification register PCKAR 16 16 2to 3 PCLK 7
Notes: 1.  When the same output trigger is specified for pulse output groups 2 and 3 by the PPG0.PCR setting, the PPG0.NDRH
address is 000881ECh. When different output triggers are specified, the PPG0.NDRH addresses for pulse output groups
2 and 3 are 000881EEh and 000881ECh, respectively.
2. When the same output trigger is specified for pulse output groups 0 and 1 by the PPG0.PCR setting, the PPG0.NDRL
address is 000881EDh. When different output triggers are specified, the PPG0.NDRL addresses for pulse output groups
0 and 1 are 000881EFh and 000881EDAh, respectively.
3. When the same output trigger is specified for pulse output groups 6 and 7 by the PPG1.PCR setting, the PPG1.NDRH
address is 000881FCh. When different output triggers are specified, the PPG1.NDRH addresses for pulse output groups
6 and 7 are 000881FEh and 000881FCh, respectively.
4.  When the same output trigger is specified for pulse output groups 4 and 5 by the PPG1.PCR setting, the PPG1.NDRL
address is 000881FDh. When different output triggers are specified, the PPG1.NDRL addresses for pulse output groups
4 and 5 are 000881FFh and 000881FDh, respectively.
5. 16-bit access to odd addresses is prohibited. When 16-bit access is required, access is at the address corresponding to
TMRO or TMR2.
6. For certain bits, functions differ according to whether the mode is serial communications or smart card interface.
7. The number of access cycles varies depending on the number of divided cycles for clock synchronization (0 to one
PCLK).
8.  The number of access cycles may be 5 ICLK if the register is accessed during the DMAC operation.
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RX610 Group 5. Electrical Characteristics
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Figure 5.3  Oscillation Settling Timing after Deep Software Standby Mode
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Figure 5.4  Oscillation Settling Timing
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Figure 5.5  External Input Clock Timing
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RX610 Group

5. Electrical Characteristics

5.3.2 Control Signal Timing

Table 5.6  Control Signal Timing

Conditions: Vcc = PLLVeec=AVec=3.01t0 3.6 V, Vrery = 3.0 V to AVce, Vss= PLLVss = Vrere =0 V
ICLK = 8 to 100 MHz, BCLK = 8 to 25 MHz

Ta=-20 to +85°C (regular specifications), Ta = -40 to +85°C (wide-range specifications)

Test
Item Symbol Min. Max. Unit Conditions
RES# pulse width (except for ROM, data flash tresw™" 20 — teye Figure 5.6
programming/erasure) 15 — us
Internal reset time (during ROM, data flash treswz *2 35 — us
programming/erasure)
NMI pulse width taviw 200 — ns Figure 5.7
IRQ pulse width tiraw 200 — ns Figure 5.8
Notes: 1. Both the time and the number of cycles should satisfy the specifications.
2. This is to specify the FCU reset and the WDT reset.
RES#
S EEEEE——
tresw
Figure 5.6  Reset Input Timing
NMI
tamiw
Figure 5.7  NMI Interrupt Input Timing
IRQ
S EEEE—
tiraw
Note: * SSIER must be set to cancel software standby mode.
Figure 5.8 IRQ Interrupt Input Timing
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Note: * Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.10  External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)
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RX610 Group

5. Electrical Characteristics

5.34
Table 5.8

Timing of On-Chip Peripheral Modules (1)

Timing of On-Chip Peripheral Modules

Conditions: Vcc = PLLVce = AVec = 3.0 to 3.6 V, Vrern = 3.0 V to AVcc, Vss = PLLVss = VrerL = 0 V, PCLK = 8 to 50 MHz

Ta=-20 to +85°C (regular specifications), Ta = -40 to +85°C (wide-range specifications)

Output load conditions: Von = Vce x 0.5, VoL = Vee X 0.5, lon = -1.0 mA, lo. = 1.0 mA, C = 30 pF

Test
Item Symbol Min. Max. Unit  Conditions
1/0 ports Output data delay time tewp — 40 ns Figure 5.14
Input data setup time ters 25 — ns
Input data hold time terH 25 — ns
TPU Timer output delay time troco — 40 ns Figure 5.15
Timer input setup time trics 25 — ns
Timer clock input setup time treks 25 — ns Figure 5.16
Timer clock pulse width Single-edge trekwH 1.5 x (1/PCLK) — teye
setting
Both-edge setting  trckwe 2.5 x (1/PCLK) — toye
PPG Pulse output delay time trop — 40 ns Figure 5.17
8-bit timer Timer output delay time trmop — 40 ns Figure 5.18
Timer reset input setup time trvrs 25 — ns Figure 5.19
Timer clock input setup time trmes 25 — ns Figure 5.20
Timer clock pulse width Single-edge trmewn 1.5 x (1/PCLK) — teye
setting
Both-edge setting  trmcw. 2.5 x (1/PCLK) — toye
WDT Overflow output delay time twovo — 40 ns Figure 5.21
SCI Input clock cycle Asynchronous tseye 4 x (1/PCLK) — toye Figure 5.22
Clock 6 x (1/PCLK) —
synchronous
Input clock pulse width tsckw 0.4 X tseye 0.6 X tscye tseye
Input clock rise time tsckr — 20 ns
Input clock fall time tscke — 20 ns
Output clock cycle Asynchronous tseye 4 x (1/PCLK) — toye
Clock 6 x (1/PCLK) —
synchronous
Output clock pulse width tsckw 0.4 X tseye 0.6 X tscye tseye
Output clock rise time tsckr — 20 ns
Output clock fall time tsckr — 20 ns
Transmit data delay time trxo — 40 ns Figure 5.23
Receive data setup time (clock synchronous)  trxs 40 — ns
Receive data hold time (clock synchronous) trxH 40 — ns
A/D converter Trigger input setup time trres 25 — ns Figure 5.24
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5. Electrical Characteristics

Table 5.8

Timing of On-Chip Peripheral Modules (3)

Conditions: Vcc = PLLVeec = AVec=3.01t0 3.6 V, Vrery = 3.0 V to AVce, Vss = PLLVss = Vrere = 0 V,
Ta=-20 to +85°C (regular specifications), Ta = -40 to +85°C (wide-range specifications)

Test

Item Symbol Min. *1*2 Max. Unit Conditions
RIIC SCL input cycle time tscL 8(10) x (1/PCLK) + 240 — ns Figure 5.25
(Fast-mode+) SCL input high pulse width tscun 3(5)x (1/PCLK) + 120  — ns
(CFERFMPE =1 SCL input low pulse width tsci 5 x (1/PCLK) + 120 — ns

SCL, SDA input rising time tsr — 120 ns

SCL, SDA input falling time tsr — 120 ns

SCL, SDA input spike pulse removal tsp 0 4 x (1/PCLK) ns

time

SDA input bus free time taur 5 x (1/PCLK) + 120 — ns

Start condition input hold time tsTan 3(5)x (1/PCLK) + 120 ns

Re-start condition input setup time tstas 5 x (1/PCLK) + 120 _ ns

Stop condition input setup time tstos 3(5) x (1/PCLK) + 120 — ns

Data input setup time tspas 50 — ns

Data input hold time tspan 0 — ns

SCL, SDA capacitive load Cp — 550 pF
Boundary scan TCK clock cycle time tTCKeyc 100 — ns Figure 5.26
(176-pin LFBGA)  TCK clock high level pulse width tTCKH 45 — ns

TCK clock low level pulse width tTCKL 45 — ns

TCK clock rising time tTCKr — 5 ns

TCK clock falling time tTCKf — 5 ns

TRST# pulse width tTRSTW 20 — Tcyc Figure 5.27

TMS setup time tTMSS 20 — ns Figure 5.28

TMS hold time tTMSH 20 — ns

TDI setup time tTDIS 20 — ns

TDI hold time tTDIH 20 — ns

TDO data delay time tTDOD — 40 ns

Notes:1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.

2. Cbindicates the total capacity of the bus line.
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RX610 Group Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in "Packages"” on Renesas
Technology Corp. website.

JEITA Package Code | _RENESAS Code | Previous Code [ MAsS[Typ] |
P-LFBGA176-13x13-0.80 | PLBGO176GA-A | BP-176/BP-1768V | 0.4
D
[lw]s]A] f{wls[B]
w
O]
/[ yal8]
% [ | <
2Ly [8] <
Zo
R | 0O00000HO000000
P 0000000 DLOOOOO00 Dimension in Millimeters
N | 0OO0O000O0DOOOO00G bol -
M | 0000000ODOOO0O00C wj“ Min | Nom | Max
L 0000 o000 E D —_— 13.0 —
K 0000 o000 =
s | 0000 0000 \E] | — | 180 | —
H 9 -6 v — | — | 015
e | 0000 0000
F | 0000 0000 w —— | —— | o2
E | 0000 0000 A 140
b | 00O0000OOHPOOOO00O0 ’
¢ | 0000000 POOOO000 - A 035 | 040 | 045
B | 0000000 POOOOO0O0 ] 0.80
A | 00000QO0NOO0OO00GC -
b 045 | 050 | 055
123451678 9101112131415 X 0.08
® (5] 4 x@[s]A 8] y |[— ] — ] o
Y1 E— — 02
So | — | — [ —
se) [ —[—[—
[zp] | — | 080 | —
[zg] | — | os0 | —
176-pin LFBGA (PLBG0176GA-A)
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RX610 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP144-20x20-0.50 | PLQP0144KA-A | 144P6Q-A / FP-144L / FP-144LV | 1.2g
Ho
“ 5
108 73
AARRARARARARARAARARARARARARRARARARAA 2 vore
=) = " DONOT NGLUDE MOLD FLASH
== == 2. DIMENSION "*3" DOES NOT
3:3: zzxg INCLUDE TRIM OFFSET.
= = b
= =5 by
= E= N““ £ Dimension in Milimeters
= = Symbol " Min | Nom| Max
:__:: % Terminal cross section D 19.9] 20.0| 201
= = E [19.9]20.0]20.1
== E= A | — [ 14| —
= E= Hp [ 21.8]22.0]22.2
= = He [ 21.8]22.0|22.2
1 == O B L Al — | — |17
CLEELEEEEEEEEEEEELEEEEELEEEELELLL! S A1 10.05] 0.1 10.15
3 o - bp |0.17|0.22]0.27
2 Index mark < I j ‘ b4 — 020 | —
£ g 1 ¢ ]0.09[0.145] 0.20
Ji yamn) < L C1 0.125
am i e L 8 0ol —1 8
a, e | — | 05| —
el =] . Detail F X | — | —10.08
y |— [ —10.10
Zp | — | 125 —
Ze | — | 125 —
L [0.35| 0.5 ]0.65
Lt | —]10] —
144-pin LQFP (PLQPO0144KA-A)
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes
on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
Genera Precautionsin the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LSI, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LSl is not guaranteed if they are
accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




